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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 12, Section B, filed 10 September 2007, with 
respect to the objection to the amendment under U.S.C. §1 32(a) have been fully 
considered and are persuasive. The §1 32(a) objection to the amendment of 2 
November 2006 has been withdrawn. 

2. Applicant's arguments, see page 18, paragraph 3, filed 10 September 2007, with 
respect to the rejection of claims 1, 15, 17, 19 and 29-31 under 35 U.S.C. §1 02(e) as 
anticipated by Cohen (US 5,520,176) have been fully considered and are persuasive. 
The Cohen' 176 rejection of claims 1, 15, 17, 19 and 29-31 has been withdrawn. 

3. Applicant's arguments, see page 18, paragraph 1; page 19, paragraph 1; page 
20, paragraph 3; and page 21 , paragraph 1 ; filed 10 September 2007, with respect to 
the rejection(s) of claim(s) 1, 3-5, 7-20, 23-30, 32, 49 and 50 under 35 U.S.C. §1 02(b) 
as anticipated by Frank et al. (US 5,042,499) have been fully considered and are 
persuasive. It is acknowledged that Frank'499 fails to disclose an embodiment wherein 
the length of the bounded segments is determined or adjusted on the basis of at least 
one characteristic of the respective portion of the fetal heart rate signal. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection Is made in view of newly found prior art as well as a combination of the 
previously applied art in view of the newly found art. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

5. Claims 1-15, 17-31, 33-47, 49 and 50 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Seeker et al. (US 5,442,940, hereinafter Secker'940). 

Regarding claims 1,17, 33, 49 and 50, Secker'940 discloses a method and 
device for segmenting a fetal heart rate signal to identify heart rate feature events 
(TITLE, ABSTRACT) Comprising a sensor for generating and receiving a fetal heart rate 
signal including a sequence of sample points (column 14, lines 52-58); Processing the 
fetal heart rate signal to generate a set of segments each corresponding to a respective 
portion of the fetal heart rate signal enclosable in a bounded area commencing at a start 
sample point and terminating at an end sample point (column 18, lines 37-49) wherein 
the bounded area of each segment has a length determined on a basis of at least one 
characteristic of the fetal heart rate signal (column 11, line 45 through column 12, line 
24); processing the fetal heart rate signal to identify a plurality of distinct sections and 
associate sections with respective labels conveying heart rate features (column 15, 
lines 35-48 and 58-68); and releasing a signal indicative of said plurality of sections (Fig 
21 and related paragraphs). 
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Further regarding claim 33, Secker'940 discloses a computer readable storage 
medium (abstract; column 4, lines 36-55). 

Regarding claims 2, 18 and 34, Secl<er'940 discloses one of acceleration, 
deceleration and baseline events (column 2, lines 39-45; column 4, lines 12-29; column 
16, lines 11-23). 

In reference to claim 3, 4, 7, 8, 19, 20, 23, 24, 35, 36, 39 and 40, a trapezoid is 
defined as a quadrilateral with two sides parallel and a parallelogram is defined as a 
quadrilateral with opposite sides parallel (and therefore opposite angles equal) (see 
http://mathworld.wolfram.com/Trapezoid.html). Secker'940 shows segmenting the 
detected heart rate into rectangular partitions (see Fig. 21), and thus such partitions fit 
the definition of the trapezoid. 

Regarding claims 5, 6, 21 , 22, 37 and 38, Secker'940 shows a polynomial 
approximation of the sample points being a line of best fit (Fig. 6b and related 
paragraphs). 

In reference to claims 9-1 1 , 25- 27 and 41-43, an individual's heart rate will 
inherently possess a certain drift and/or excursion dependent upon an individual's 
activity level and/or health, evidenced by expression in frequency domain as explained 
in the ABSTRACT. 

Regarding claims 12, 28 and 44, Secker'940 discloses a list of labeled sections 
including a plurality of data elements, each being associated with one of an acceleration 
event, a deceleration event, and a baseline (Fig. 17b and related paragraphs; Figs. 18, 
19). 
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Regarding claims 13, 29 and 45, Secker'940 sows a recursive process (Fig. 5, 
step 57; Fig. 22b, step 175). 

Regarding claims 14, 1 5, 30, 31 , 46 and 47, the recursive process of Secker'940 
as described above inherently includes leaving at least one remaining portion of said 
fetal heart rate signal excluded from the enclosed portion as only one portion is 
enclosed by each iteration of the process, wherein the process is repeated until the 
condition that the entire heart signal has been enclosed in a bounded area is met. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 , 3-15, 17, 18-30, 33, 35-40. 45, 46, 49 and 50 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Frank et al. (US 5,042,499, hereinafter 
Frank'499) in view of Secker'940. 

In reference to claims 1 & 17, Frank'499 discloses a method for segmenting a 
fetal heart rate signal to identify heart rate feature events comprising of receiving a heart 
rate signal including a sequence of sample points (see column 1 , lead lines 26-31 & 
column 4, lead lines 24-34) and the use of a processing unit for processing the heart 
rate signal to generate a set of segments (see column 4, lead lines 24-31 ). Frank'499 
also discloses each a segment being fornned by enclosing a portion of said heart rate 
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signal in a respective bounded area, the bounded area commencing at a start sample 
point of said heart rate signal and terminating at an end sample point of said heart rate 
signal wherein the sample points between said start sample point and end sample point 
lie within said bounded area (see fig. 8 & column 6, lead lines 40-44). Frank'499 
discloses processing the set of segments to generate a plurality of sections, each 
section being indicative of a heart rate feature and releasing a signal indicative of said 
plurality of sections (see column 1 , lead lines 1 3-23 & fig. 8). The Frank'499 processor 
alone performs the function of multiple processing units. 

In reference to claim 33, Frank'499 discloses a method for segmenting a heart 
rate signal to identify heart rate feature events comprising of receiving a heart rate 
signal including a sequence of sample points (see column 1 , lead lines 26-31 & column 
4, lead lines 24-34) and the use of a processing unit for processing the heart rate signal 
to generate a set of segments (see column 4. lead lines 24-31). Frank'499 also 
discloses each segment being formed by enclosing a portion of said heart rate signal in 
a respective bounded area, the bounded area commencing at a start sample point of 
said heart rate signal and terminating at an end sample point of said heart rate signal 
wherein the sample points between said start sample point and end sample point lie 
within said bounded area (see fig. 8 & column 6, lead lines 40-44). Frank'499 teaches 
processing the set of segments to generate a plurality of sections, each section being 
indicative of a heart rate feature and releasing a signal indicative of said plurality of 
sections (see column 13-23 & fig. 8). The Frank'499 processor alone performs the 
function of multiple processing units. Frank'499 does not explicitly teach placing all of 
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the aforementioned information onto a computer readable storage medium. However it 
would have been obvious to one of ordinary skill in the art to introduce the use of a 
computer readable medium to allow for the transport of data from one device to another. 

Further regarding claims 1 , 17 and 33, for a digital signal, each digital data point 
of a measured heart rate signal as disclosed in Frank'499 is inherently based on a 
corresponding portion of the heart rate signal, and further is inherently enclosable in a 
bounded area (e.g. the sampling rate of the digital system determines a left and right 
time boundary for each data point collected). Frank does not expressly disclose that the 
length of the bounded area is determined on a basis of the fetal heart rate signal. In the 
same field of endeavor, Secker'940 teaches fetal heart rate variability calculations 
performed in a spectral window with adaptive width limits based on the frequency of the 
fetal heart rate to increase accuracy of the heart rate calculation (column 1 1 , line 45 
through column 12, line 13). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the system and method of Frank'499 
with the adaptive width window as taught by Secker'940 to provide the Frank'499 
invention with the same advantage of more accurately calculating fetal heart rate and 
variability. 

Still further regarding claims 1 and 17, Frank'499 discloses the invention 
substantially as claimed, but does not expressly disclose associating sections of the 
signal with labels, at least some labels conveying heart rate features. In the same field 
of endeavor, Secker'940 teaches using indicators to indicate the quality of the heart rate 
signal as well as the heart rate value (column 15, lines 35-48 and 58-68). Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the method and device of Frank'499 to include a label Indicating the quality of 
the heart rate signal as well as the heart rate value as taught by Secker'940 to provide 
Frank'499 with the same advantages of notifying the attendant spectator to the quality 
and value of the heart rate signal. 

In reference to claim 3, 4, 8, 19, & 20, a trapezoid is defined as a quadrilateral 
with two sides parallel and a parallelogram is defined as a quadrilateral with opposite 
sides parallel (and therefore opposite angles equal) (see 
http://mathworld.wolfram.com/Trapezoid.html). The Frank'499 device teaches 
segmenting the detected heart rate into rectangular partitions (see figs. 8-10), and thus 
such partitions fit the definition of the trapezoid. 

In reference to claims 5 & 20, they are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Frank'499 
because the entire heart rate signal is a sampling of an actual heart rate, each segment 
presented would inherently possess an approximate polynomial number of sample 
points. If not inherent it would have been obvious to one of ordinary skill in the art to use 
such an approximation because to reproduce an exact replica of a signal one would 
have to sample said signal infinitely and the presentation means use to present said 
signal would have to be capable of presenting said infinite number of sample points. 

In reference to claims 6, 21, 22, 37, & 38 Frank'499 discloses the invention 
substantially as claimed, but does not expressly disclose the use of a best-fit line. 
However in the field of graphical data analysis the use of a best-fit line is quite common 
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and well known in the art. Thus it would have been obvious to one of ordinary skill in 
the art to apply a line of best fit to the heart rate data to reveal a trend of some sort. It 
would have also been obvious to one of ordinary skill in the art to introduce the use of a 
computer readable medium to allow for the transport of data fronri one device to another. 

In reference to claim 7, 23, 35, 36 and 39, Frank'499 discloses segmenting the 
detected heart rate into rectangular partitions (see figs. 2, 3, & 6B), and thus such 
partitions fit the definition of the trapezoid. Frank'499 also teaches a method wherein a 
trapezoid associated with a given segment of said heart rate signal has a height 
conditioned at least in part on the basis of the variability of at least part of said heart rate 
signal (see figs. 8-10), however Frank'499 does teach bounded area is a trapezoid that 
can be defined as a parallelogram (see figs. 2, 3, & 6B). 

In reference to claim 8 & 24, Frank'499 discloses having the least part of a heart 
rate signal enclosed within a trapezoid (see figs. 1 & 8-10). 

In reference to claims 9-1 1 and 25- 27, an individual's heart rate will inherently 
possess a certain drift and/or excursion dependent upon an Individual's activity level 
and/or health (see column 19, lead lines 65-68 and column 10, lead lines 10-26). 

In reference to claim 12 & 28, Frank'499 discloses a method wherein a signal 
indicative of a plurality of heart rate sections includes a list of labeled sections including 
a plurality of data elements, each data element being associated with a respective 
section and including a label component, the label component being indicative of either 
one of ah acceleration event, deceleration event and baseline event (see column 6, lead 
lines 32-34 & column 23, lead lines 63-65). 



Application/Control Number: 10/698,232 Page 10 

Art Unit: 3762 

In reference to claim 13 & 29, Frank'499 discloses providing a picture of an 
individual's heart rate continuously, over an extended period of time. To do such one 
would inherently use a recursive process (see column 1, lead lines 26-31). 

In reference to claim 14 & 30, Frank'499 discloses a method wherein said 
recursive process includes forming a segment of said set of segment by enclosing a 
portion of said heart rate signal in a bounded area, thereby leaving at least one 
remaining portion of the heart rate signal, the at least one remaining portion including 
sample points of the heart rate signal excluded from the enclosed portion. 

In reference to claim 40, Frank'499 discloses having the least part of a heart rate 
signal enclosed within a trapezoid (see figs. 1 & 8-10). 

In reference to claim 45, Frank'499 discloses providing a picture of an individual's 
heart rate continuously, over an extended period of time. To do such one would 
inherently use a recursive process (see column 1, lead lines 26-31). 

• In reference to claim 46, Frank'4Q9 discloses a method wherein said recursive 
process includes forming a segment of said set of segment by enclosing a portion of 
said heart rate signal in a bounded area, thereby leaving at least one remaining portion 
of the heart rate signal, the at least one remaining portion including sample points of the 
heart rate signal excluded from the enclosed portion. 

In reference to claims 49 & 50, Frank'499 discloses a fetal monitoring system 
comprising a sensor for receiving a signal indicative of a fetal heart rate an apparatus 
suitable for monitoring the condition of a fetus, said apparatus comprising of an input 
coupled to said sensor for receiving a signal indicative of a fetal heart rate (see 
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abstract). The Frank'499 device teaclies a feature detection module coupled to said 
input, said feature detection module implementing a processing unit adapted for 
processing the heart rate signal to generate a set of segments, each segment being 
generated by enclosing a portion of said heart rate signal in a respective bounded area, 
the bounded area commencing at a start sample point of said heart rate signal and 
terminating at an end sample point of said heart rate signal, wherein the sample points 
between said start sample point and end sample point lie within said bounded area (see 
figs. 8-10 & column 6, lead lines 32-34 & column 23, lead lines 63-65). Frank'499 
teaches a processing unit adapted for processing the set of segments to generate a 
plurality of sections, each section being indicative of a heart rate feature (see figs. 8-10 
and column 6, lead lines 32-34 & column 23, lead lines 63-65)° Frank'499 teaches a 
post processing module coupled to said a feature detection module, said post 
processing module being adapted for deriving infomiatton on the basis of the heart rate 
features associated with said set of segments (see fig 1, & column 3, lead lines 11-26). 
Frank'499 teaches an output for releasing the infonmation derived from the heart rate 
features associated set of segments (see fig. 1) as well as an output unit coupled to the 
output for said apparatus, said output unit being suitable for displaying the infomiation 
derived from the heart rate features associated with said set of segments (see figs.1 & 
8-10 and column 6, lead lines 32-34 & column 23, lead lines 63-65). 

Further regarding claims 49 and 50, for a digital signal, each digital data point of 
a measured heart rate signal as disclosed in Frank'499 is inherently based on a 
corresponding portion of the heart rate signal, and further is inherently enclosable in a 
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bounded area (e.g. the sampling rate of the digital system determines a left and right 
time boundary for each data point collected). Because each data point is both bounded 
and corresponds to a portion of the heart rate signal, it can be said that the bounded 
area length would inherently be based on and associated with some characteristic of 
that portion of the signal. 

8. Claims 2, 18, 34, and 41-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Frank'499 in view of Secker'940, and further in view of Jelliffe et al. 
(US 2003/006090 A1). 

Regarding claims 2, 18 and 34, Frank'499 discloses the Invention substantially 
as claimed, but does not expressly disclose the selection of features based on 
acceleration, deceleration and baseline events. In the same problem solving area, 
Jelliffe et al. teaches the selection of events based on acceleration and baseline events, 
such a selection would inherently provide the user with deceleration events as well (see 
pp. [0024]). Thus it would have been obvious to one of ordinary skill in the art to 
combine the aforementioned aspects of the Frank'499 device with the event capturing 
methods of the Jelliffe et al. publication it indicate to the user and/or medical practitioner 
where exactly the possibly problem causing event(s) may occur. It would also have 
been obvious to one of ordinary skill in the art to introduce the use of a computer 
readable medium to allow for the transport of data from one device to another. 

In reference to claims 41-43, an individual's heart rate will inherently possess a 
certain drift and/or excursion dependent upon an individual's activity level and/or health 
(see column 19, leiad lines 65-68 and column 10, lead lines 10-26). 
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Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented In 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Christopher A. Flory whose telephone number is (571) 
272-6820. The examiner can normally be reached on M - F 8:30 a.m. to 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Angela Sykes can be reached on (571) 272-4955. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status Infomiatlon for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Christopher A. Flory 
27 January 2008 



/George Manuel/ 

Primary Examiner 



